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ABSTRACT
A simple and fast method was developed for quantitative determination of quercetin in flower of Acacia nilotica using high performance thin layer chromatography
(HPTLC). The separation was performed on TLC aluminum plates precoated with silica gel 60 F,,, Good separation was achieved in the mobile phase of
chloroform : methanol : water ( 7: 3: 0.5 v/v) and densitometry determination was carried out at 280 nm in absorbance mode. The linear regression data for the
calibration plots showed a good linear relationship with r = 0.9999 for quercetin. Accuracy of the method was checked by recovery of 102% for quercetin. The

present method is being reported first time and may be used for routine quality control of the flower of A.nilotica.
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INTRODUCTION

Sinceancient times, traditiona herbal medicineshave been extensively used to prevent and
cure human diseases because of low price, easy accessihility by thelocal people and most
importantly low toxicity. A large number of compounds like vitamins, amino acids, caro-
tenoids, terpenoids, alkal oids, tanninsand phenolic compoundsareresponsiblefor activities
of traditional herbal medicines. Among them, phenolic compounds have been reported to
exhibit widerangeof biologica effects!*2. Sothequality control and quantitative analysisof
phenolic compoundsintraditional herbal medicineshavebecomeanecessary undertaking. A
niloticaanimportant medicinal plant was sel ected to devel op abetter method for analysisof
itsphenolic compoundsby high performancethin layer chromatography (HPTLC).

Anilotica (Fabacese) locally knownasKaruvae ,iscommonindrier partsof India, occurring
mainly at an atitude of 900m.Thebark, gum, leaf, seed, pod of A.nilctica areimportant crude
sourceof drugsin traditional medicines®®? . Theflowersaregoldenyelow fragrant, crowded
inlong stalked globose heads, forming axillary clustersof 2to 5 heads. Flowersof A.nilotica
arearich source of kaempferol-3-glucoside, isoquercetin and leucocyanidin®. Regarding
phenoalic compounds, alimited number of reportsdisclosethe presence of quercetininflowers
of A.nilotica but detail investigation not done!®. These phenolic compounds possesabroad
range of physiological activitiesincluding antioxidant, anti inflammatory and antibacterial
activity [*'2 However, no report is available on the quantitative assay of these phenolic
compounds in A.nilotica .Keeping thisin view, the present study was carried out with an
objectiveof devel oping asimpleand fast method for s multaneous determination and quanti-
fication of quercetinin methanolic extract of flowersof A.niloticausing HPTLC.

MATERIALSANDMETHOD

Reagent and M aterials

Theflowersof A.niloticawerecollected from Thanjavur, Tamilnadu. Shadedried and coarsely
powdered. Reagents, Standard Quercetin was purchased from M/s Sigmachemicals. Alumi-
num plates precoated with silicagel 60 F_, of 0.2mm thickness (E. Merck, Darmstadt,
Germany) wereused without pretreatment. Allchemicaisand solventsused wereandytica and
HPL C grade (E.Merck, Mumbai, India).

Analytical procedure

Chromatogr aphic conditions

Chromatography was performed on asilicagel HPTLC 60 F,,, 20X20 cm with 0.2mm
thickness plate. Sample and standardswere applied to the plate as6 mmwide bandswith an
automatic TLC gpplicator Linomat V with N, flow (CAMAG Switzerland), 10 mmfromthe
bottom and 13 mm space between two bandswereidentical for al the analyses performed.

Detection of quer cetin

The HPTLC Plates were developed using a CAMAG twin trough glass tank which was
presaturated with the mobile phase chlorof orm-methanol-water (7:3:0.5) for 1 hour and each
plate was developed to a height of about 8 cm. The composition of mobile phase was
optimized by using different mobile solvent of varying polarity. The HPTLC runswerein

laboratory conditionsof 25+5°C and 50% rel ative humidity. After development theplatewas
withdrawn and dried .Spotswerevisuaizedin UV light (UV cabinet, CAMAG Switzerland).

Quantification

Quercetin was quantified with CAMAG TLC scanner 3 equipped with Wincats software
version 1.3.4 and computer under thefollowing condition: Slit width 6x 0.45mm, wavelength
254nm UV (Deuteriumlamp) absorption—reflection detection mode.

Preparation of Standard solution

10mg of standard quercetin were accurately weighed, quantitatively transferred into 10ml
volumetric flask, dissolved in methanol and the volume was adjusted with the same solvent
upto the mark.

Prepar ation of Samplesolution

Airdried A.niloticaflowers(1g) were choppedinto small piecesand exhaustively extracted
using methanol (4x10ml) for 16-20 hrs. The solvent was evaporated under reduced pressure
producing the crude extract (15% w/w).100mg of crude extract wastransferred quantitatively
into a10ml volumetric flask and dissolved in methanol adjusted to volumewith methanol and
shaken to mix thoroughly.

Calibrationgraph

2-7ul of stock solution containing 2, 3,4,5,6 and 7ug were applied to HPTL C plateand plate
wasdevel oped asaboveand scanned at 254nm. Calibration graph of quercetin was constructed
by plotting concentration versus spot areaof the compoundsi**9,

Reocovery

For percent recovery, known concentrations of standardswereadded to apreanalyzed sample
of A.nilotica flowers. The spiked sampleswere than analyzed by proposed HPTL C method.
Theexperiment was conducted in duplicate.

Limit of detection (LOD) and Limit of quantification (LOQ)

Limit of Detection (LOD) and Limit of Quantification (LOQ) wereexperimentally verified by
diluting known concentration of standard quercetin solutions. Theresultsareshownintable
1.

Table 1. Method validation parameters for the estimation of Quercetin
by the proposed method

Sl .No. Parameter Results

1 Linearity range 2000-7000ng spot™*
2 Standard deviation(according to area) 0.61

3 Correlation coefficient 0.9999

4 Limit of detection 160ng

5 Limit of Quantification 915ng

6 Robustness Robust

7 Recovery 102%

8 Specificity Specific

9 Amount of Quercetin 11.5%

*Corresponding author.
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RESULT AND DISCUSSION

Phenolic compounds have been analyzed by various chromatographic techniquesincluding
high performanceliquid chromatography (HPLC) , High speed counter current chromatogra-
phy (HSCCC), Capillary zone€lectrophoresis(CE) and HPTLC, invarious medicind plants.
None of thetechniqueshave been fully applied to the analysis of phenolic compoundinthe

818-819



V Ledlaet al. / Journal of Pharmacy Research 2011, 4(3),818-819

Lrsar

=uhstnos Cusecmtn @ 2548 rm P mareasian oo

¢ m I A I AN e DOHEAD  mek w0

= —

18007 —

R -

00—

. L : . L .
oan o Yok + o oo AN

5 3 a i

ug
Fig 1: Calibration plot obtained by chromatography of marker compound. Regression via
Arearegression mode = Linear

Fig 2: Super imposable spectra of Marker compound and sample

flower of A.nilotica. Moreover thissimpleand fast HPTL C method for quantitative determi-
nation of quercetinin methanolic extract of flowers of A.niloticawasdeveloped for thefirst
time.

Different composition of the mobile phaseweretested and good resol ution was achieved by
using chloroform- methanol - weter (7:3:0.5v/v/v) asmobile phasefor quercetinwith R 0.75
(Fig3). Theidentified band of quercetininthe sampleextract was confirmed by overlayingits
UV absorption spectrum with that of standardsusingaCAMAG TL C scanner 3. The purity
of quercetin bandsin the sampleextract was confirmed by comparing the absorption spectra's
at start, middleand end position of the band (Fig 2). The calibration graph of quercetinwas

Fig 3: Image of developed plate

linear in the range of 2000ng to 7000ng (Fig 1) .Y = 123.240+4809.329* X. The average
recovery of quercetin was 102%, lower limit of detection (LOD) obtained for quercetinwas
160ng respectively with good lineartieswhilethelimit of quantification (LOQ) obtained were
915ng respectively. Quercetin in methanolic extract of A.niloticawas estimated by the pro-
posed method.

CONCLUSION

Thedeveloped HPTLC method isan attractive alternative for the quantitative determination
of quercetinin methanalic extract of flower of A.niloticawith regard tothesimplicity, accuracy
and selectivity. Thismethod could bewidely applied directly for routineanalysisand quaity
assuranceof related extractsand drugs.
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